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MEMORY MAP 




no. 15— SINCLAIR RESEARCH'S FLAT-CRT 
TV. TTw 6 X 4 x t-kicti unN ta upacM to mH 
In th* SIM nmg* wfMn K la InmducM m laez. 




no. 15-FLAT CRT haa ptioapAer coating o.. 
fw instMd ol front. Pictur* la vinvwi tfHougA 
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ARTICLES 

Smitii's Chart — Edwin Phillips 
Computus Iterruptus — Wes Bizozowsld 
Batteries for ZS8 — DonLamben 
Adjust DATASPACE Please — Al Feng 
iiisbibiiiuknSi^ifiefaiii^ - Modems — A. Kabale 
Complex ASCII Rotation — Tim Sweoson 
Broken LINK — A.Kahale 
Z-SI/O RS-232 Serial InlerfBce 
To PRINT or not to LPRINT — by Jim Brezina 

SUBROUTINES 

Uoclassiiied Ads 
TbeBcatoftbe Plotter 

Mechanical Affini^ - UPDATE! 
RMG Update 
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Tape fk. JLO PD Library 
D.G. SmiBl 
R 415 Stone St. 
Jatmstmvn, FA 13906 
814535-6998 
Z-88 

Dtvt BemuHl (HATSUG) 
329 Walton SL Rem 
Lemoyne. PA 17W5 



ZX-Sl PD Tape Libraiy 

Ed Snow 
2136 Churchill Downs Cii. 
Oiimdo, FL 32S25 
407 380-5134 
RMG Enterprlaes 
Rod Gowen (CCATS) 
147S4 S. Quail Grove Cii. 
Oregon City, OR 97045 
503 65S-74S4 FAX 503 6S5-411( 



QL PD Library 

John Donaldson (CATUG) 
835 Foxwood Cir, 
Geneva, iL 60134-1631 
708 232-6147 
BBS — GATOR 
Bob Swoger (CATUG) 
eiSPaiksideCir. 
Streawood,lL 60107-1647 
708 837-7957 w«k 708 576-8063 

Treagurer 

Editor & LarKcn PD Library 
Abed Kahalc (CATUG) 
335 W. Ntwpon Rd. 
Hoffanan EnatH, 1L60195-31Q6 



ZXir QLhG AJho! 

Is the newslecter of T/SNUC, 
the TmcWSindair NolOiAmcrican 
User Groups, providing news and 
software suppoil to liic T/S com- 
munity in a Tolume of four 
newnletters per year; beginning 
with the Spring (April) Issue. 

T/SNUG's main goal is 
to keep our Magazine, 
our vendors and our 
repair service alive for 
the benefit of T/S tisers. 



We must support tficir services 
whenever possible. 

Anotiwr T/SNUG goal is to 
/iimeaxth titles of all known 
Public Domain and commcnaal 
software available for all 
Timo^Sindair madiines. building 
a llbraiy and providing lists of that 

and the avaflat^ly. 

Wc encouiage your group to 

distribute it at youi icguiar meet- 
ings to ail youj members, if you 
cannot copy this newsietter, a disk 
can be pnwlded with the articles 
for use in yout newsletter. 

Jf you feel T/SNUG should 

your feelings. If you have solved a 
problem in one of your software or 
haniwaiE, please share it with the 



y: 



e payab 



Abed Kahale Send cheel 

ABED KAHALE 
335 W NEWPORT RD 
HOFFMAN ESTATES IL 601 95-31 OC 
Phoner- 7 OH Sfi3-4337 



Article 
Contributions 

Send in yotir articlps by tape 
or disk and your inputs lo:- 

DON LAMBERT 
ZXir Qlive Alive! Newsletter 
1301 KIBLINGERPL 
AUBURN IN 46706-3010 

Phone 219 925-1372 
Or by hardcopy, mail to:- 
Abed KahaJe. (Address on this page) 

GATOR's 
TWISTED PAIR 

tl SINCLAIR II 

Wc have a 24 hoar BBS and 
encouiage you to exdiange rruil and 
contribute to the Upload Section. Use it 
and have fim!l — (SNl 300-2^00 BAUD) 

CaU 708 632-5558 

and Register using your first name, last 



When you call-in the next time, you 
will have Level 5 security and be able to 
enjoy iiiU user pilvaeges. The BBS has 
smaller sections called conferences. Select 
■J' for -loin a Conference' to see the 
different user groups. Select "TIMEX" to 
gel into the Sinclair Section. The mail 
you then read will only be from other 
TIMEX Sindair users but all SlGi share 

for articles, ADS for ads and .NWS for 

Download articles appearing in 
(his newsletter having .ZQA exifnsion. 

For help, contact Uie SYSOP bv 
leaving a message, mail, E-maii or phone. 
Bob Sv/ogcr, SYSOP — ^=GaTCffi== 



(AddRu &Fh 



to the Itft. ol page) 
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Input/Output 



If you have a question, a problem or a SDli>N 
tion. why not send it to us. We will try to find an 
r and we will all share it Mail to: 

A. Kahale ot D. Lambert 

(AaOreBses are on page 2j 



Coi 



been long tnns mae Fve UMind any 
iclsD idited mail (and sincE I spent hippy hoim 
weekend chaOing with peciple who called to discuss 
ilicles). That was a fim and intereslmg dme, 
T have no proNem with your reprinting my work; ifs 
lo know its sDJl "living on" Use it m good health. 
"ATien you publish the repnuls, I'd very much appie- 
your sending me a courtesy copy of the issues that 



This tnay or may not be of interest to you, but art you 
e thai there are Spectrum Emulotor programs that allow 
other computers lo run programs for the Sinclair SpectniraV 
There are several that nm on MS-DOS machines, one for 
the Amiga, and even one to run on UNIX workstations un- 
der X-Wmdows. "The emulalor programs ore about rnipos- 
sible to tind on Bulletin Boards in the US. since there were 
not a lot of TS-206&'Spectrum Emulatoi useis in the Erst 
place, and the people using the emulator programs are 
mosfly Ibrmer Spectrum useis. But m Europe and else- 
irtieic, there are a great number of enthusiasts using these 
things. If you have or can get access to an INTERNET ac- 
count, there's a very aonve USENET discussion gouig on in 
the comp.sys.smdair newsgroup, and there's an FTP site m 
Slovenal'!!) from which it's possible lo ETT literally hun- 
dreds of Speolium games and utilities for use with the 
emulalor programs . 



The emulalor programs themselves are capable of 



plion errors (depends on "1™™^ 5ven faster than the TS-2058/Spectrum ran, if they 
o know that the oiiginal are mn on a moderately fiist machine. 1 have lo teU my 
transcription enors from simulator to blow itsdf down, if I'm playing a game and 
want to be able lo keep up when 1 reach ■lau^" parts of a 
game. One of the emulators, written by a fellow in Ihe 
!h they no longer publish Nelheriands. is shareware, and the registered version actu- 
ally allows you lo build a simple circuit thai plugs into the 
pdnter port of a PC, T*ich allows your old tapes to be 



id 15 slill busy vrarking on LOADed m 



lePC fi 
10 good that ev 



2068 disk inter&ces, thou^ I did partially design o 
though Ifaat was one prcijeal 1 never finished. It was to wi 
wilfa a bank switching unit that added memory banks to 
system beyond the three Qiat came built into the 20&S, t 
used Qie bank switching software that Thnex mstalled in 
computer for the Bank Expansion Urtit that they never 
leased. 1 did have thai pari reasonably well debugged, ' 
out Qilerests change, hi any case, are the TS-206S dr 
systems difficult 10 come by these days? What prices 
they go for? 



n disk, SI 



ii for 



converting your old tapes. 

WelL 1 didn't mean to babble on hke that, but since 
you're looking for pubiishable malerial, 1 thought you might 
find that bit of information lo be worth a second look. 1 
wish you tlie beslof luck with your publication and am glad 
to see that the Timex/Sinclair machmes ate stJl niniung 
strong. Take care. 

Was Brzozowski 
Endicott, NY 



:d quite few on building Spectrum Emulator carhidges 



(E the TS-2C 



a Si 

n Spectrum software fiom Britain, appreciale Ihs inlarmalion you provided. 



and on ways lo inter&ce Spectrum peripherals 
206S. We spent a lot of time usmg the Smclair InlerEice 
One and Microdnve with the TS-2068. They were nol quite 
as fast as a disk drive, but there were tons of available soft- 
ware that used the Microdrive, pailiculaiiy 
compilera, so they were the choice f 
consequence of thai was that my path diveiged f 
who chose the penpherals made specifically Sc 



Basically, there ere two DOS interfaces let Ihe 
TS-20SB, one is LarKen that cen operate up to lour 
BOOK disk drives and a 256K LarKen RAMOISK 
(SRAM). Speclruni, OS-S'l(5'}-columnj, Dohany's 
corrected 73-2068 and Spectrum EPROMs can be 
Tile untbrtunate plugged in Ihe doc board socket Oliger DOS can 
seed from those oparele up lo four drives and up lo 255 tracks per 
side end is compatible mlh Ihe EPROMs- The JLO is 
still available from The John Oliger Co I assume that 
you've heard of the 32-bit Quantum Leap and Ihe Z- 
88 computers from Sir Clive. 

" - Fall 1994 



We do know of Carlos Delhsz EMU'S, they are 
available from our vendors. SJlian 




Or my latBrt iuDeof ZQAI, then WW iMCdbod "Your 
last issue*, Stnoe I do not wish this bi be to, Ibae is at- 
tached to tiiis note a renewal check for 112 payable to you 
Since youi organizanon is the last great hopes ] certainly 
intend lo do what I can to keep il alive. 



One other thing: I am enclosing a coi^le of tapes 
which you may not find too usual Tlicy arc the pnjgrams 
(also enclosed) for machine consliuchoii of the Smith Chart 
by the 2068. There ought to be a hbrajy somewhere for 
storing such trivia. I don't know whom of youi ehaiimen 
serves as the libniiian for such, so I ask that you route this 
to the c^^nizant keeper. 

This is original enou^ that ! have been granted copyright 
on Ihe base progtam, but this 15 only self-protection for me. 
Not many of your readers may be interested m thisi 
but the chart, made into a calculator was much used m my 
working yeais as a microwave engineer in oomponenti and 
systems. Ute machine-generated charts are oval (or, mote 
precisely, elliptical), and this is inherent in these mattenes, 
so 1 have gathered fi'om the many books and articles Tve 
read on these computeis. But the programs are inlerestmg, 
so I think, in the use of the DRAW command and in ore nc- 
msd: generations (not too well spelled out in (he available 
litoBhmO, 

Application is straightfoiwaid, after prr^ram insertion, 
it lakes a long time for first results to show on the CRT 
screen; why? 1 do not know. 

Should there not be a collector for documents hke this, 
may 1 be one of many to surest such an office? As one 
whose inteiesl in computers is primarily computation rather 
Bian games, i should appreciate your letting me know what 
comes of this. 

Edwin N. Phillips 
Orange City, FL 

The tape was faweraed lo our TS-2068 Litrer- 
lan, D. C. Smith, and is presented in this issue for 
Ihoso who understand il and appreciate the work that 
was involved- The TS-2068 is slow when it comes lo 
PLOThng from mathematical expressions as in line 
2010. I have used simitar charts for acoustics thai 

tians, standing waves and so on. We lhank you for 
sharing the program with us. Cdiia 




That Rod Qcwen 01 RMQ has boon legally blind 
tor the past five years, now with 20/SOO and 20f1000 



vision. Rahritus Pigmentosa. To peftorm his worii, 
he uses two closed circuit TV cameras for reading 
and wilting that project the images/characters to a 
17' SVGA monitor through a Vista board, (otsof SJSI 
of course The images and characters are magnified 
up to 60 times with white on a black background to 
render them readable So please allow enough time 
for your order and it you have a problem, please gel in 

Why is (herB a " b " instead of a letter " v " in your 
masthead. 

R. Arthur Gindin 
Princeton, VW 

We though that 'O/d English' fonts 
were the appropriate characters lo use 
far Sir Cllvo compuiers, allied some characbrs are 
dUflcutt to diaoem. You wbtb no( Uie firtf to as* tt/s 
question. SJiian 




Tt came up Hgaln, so here Is flw low down. 

^ You may not share copyrighted material with 

ot^iers. You may change or modify the material 

(programs) to your heart's desire, it is yours. You may 

share or publish any and all modiflcations that you 

made, that part that you modified, it is your woitt and 

effort. 

As far as ZQAi© is concerned, only the name is 
copyrighted and not the material mside. IJum 

SNUG RepliJS^ 

CongratulaUiii i>ik your hne OLspiay of int^nly and re- 
sponsibility. 1 am currentiy doing Desk Top Publishing. 
Pete Fischer 

Phoeniit AZ 

Thanks for your efforts. Let's close the books 
Derryck Tumer 

Kirkland WA 

Received your postcard re SNUG. 1 had oilen wondered 
wiial had happened. 1 am unlamiliai with any one of the 
pubs, listed. So, I ask a favor of you. Please choose one for 
me [ am in iove wiih die 1068 and have 5. I've managed lo 
keep 3 woikmg Set me up with the one that devotes the 
most space lo 2068's. My regards, and regrets to Paul 
HolmgrGn. 

Mike Bowers 

Pittsburgh PA 

I rffiVQ received any issue of SNUG. 

Dennis Silvestn 
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Mew Haven CT 

Sincere thanki for your eSbru 

Lany Crawford 

Lonaon OM Canada 

^nce Glenn has passed away, please refund to me. 
Ure. Glenn Ruch 
Lehightan PA 

FIcau send me subscriptiDn infminalion for ZQAI . 1 would 
subsciibe nowbut don'l have the Infannadon. 

R. Bamelt 
Ft Mayers FL 

Paul advised that I did not receive a complete 
list of SNUG members. So, I will tie mailing 
Postcards to those who were not on the 
original list. CM* 



even found a North West River on xhat map. 11 seenw to 
refer to a place nutaer ihai a 1 50 mile long nvc. Seems aiso 
Nortbwesl should have been Iwo wordil So, according !o 

LABRADOR NF AOP 1M0 CANADA 

The Bonom Line for llie Province codes thai should be 
at the second position for the USA Postal readcrg: 
AS ALBERTA BC BRITISH COLUMBIA 

MB MANITOBA NB NEWBRUNSWTCK 

NF NEWFOUNDLAND NS NOVA SCOTIA 

ON ONTARIO PQ QUEBEC 

SK SASKATCHEWAN YT YUKON TERRITORY 

PE PRINCE EDWARD ISL NT N.W. TERRITORIES 

What is Ibe difToeoce between Jtoassic Park and 
IBM? Ooc is a tbeme paik with mschamcBl animals 




We have lU 
here and CANADA. The 
belweea the two countries is tike a diode, that ia, uirrespon- 
dencc trsvels wdl in one direction but not back in the other. 
Much of the trouble i;^Mm to be the Bottom Line. We 
here in the USA ire told that postal Opdcal Chantcler 
Readers machme* require all UPPERCASE letters and NO 
PunctuatiDn. We are also told the bottom line must conform 

VIUJVGE/CrTY STATE ZlP+4 COUI^TRY 
Country seems to 



tiim ID the USA. The US Foat*l 
Sefvice telU us that wba WB ienl 
maO to Canada, we are supposed 
to put in CN for the COUNTRY 
for the reulen to n«d it properly, 
but WB arc told by our local Post 



J C NEVifTON 
NORTHWEST RIVER 
IA8RAD0R ACP 1M0 

This one was returned to tt 
souri (MO). I added Canada tc 
envelope and never heard a com 



■ C^itaBTB evsryVilns, uBing plah uock 
lettera. No nrntlBt hum leglJle your hanthwft- 
(ng may be. macf*)o« hava trcniHa iBadinQ 

■ Omit al punctuation In the 
address, sicept' 



ZlP+4 code. 



two LaiKen eittDded 
BASIC demos on it. These demos show where I am now 
with respect to theuieof theLarKen oOended BASIC win- 
dowi and screen handling fiuictioni in the dev^opment of 
data base or any other types of progntms. What I need is 
heip in converting the LarKcn extended BASIC part of the 
Data Entry routine to MC. The only way 1 have to convert 
my rimex BASIC or LaiKen extended BASIC piogrvns is 
(he use of the TIMACRINE compiler. This compiler pmp- 
erly handles the convcraion of Timex BASIC to MC but can 
not properly convot LaiKen 
exteaded BASIC tt 



kundin Publlca- 
IWfi 65, National 
Rjs-DigH ZIP Code 
am Post OBica 
Dnetory.BVtmDlB ii 
post ones btXiiss. 

■ Use the two 
iiBted BtMie. 




a the pseudo 
three window display works 
well enough to proceed to 
produce I new soiea of pro- 
leplace iny existing 
older progrsms which use 
the standard Tunex 32 char- 
acter per line ROM font, 
even without the LarKen 
BASIC converted 
f however tiiere ii 
that sending you 
these demos couid interest 
some TS-2068 p 



dispbiy t( 



: from a post office in Mis- 
the bottom hne of a new 
laint 6om J. C. NEWTON 



At that time, looking at a map at work I could not find 
Labradorl Just laldy, however. 1 found it in a State Farm 
Road Atlas under Atlantic Pnnrinca in Newfoundhtndl. 1 



lereal three window 

all three wmdaws 
use in my programming, is well worth 
mow of any programmer who can help 
>e get in touch and I will send a copy of 

'°" ROBERT SHADE 

3210 N BROAD ST 
PHILADELPHIA PA1914O-S0Oa 
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FROM THE CHAIRMAN'S DISKS 

Dmnid Lamben 



Seems this is the tune of a lot of breakdown of 
eqinpmenl. 1 still have not gotten a leplacemenl 
monitor that I really like for the workuig computer. 1 
will keep looking fo^ a monitor. Of course I haven't used 
RGB yet since I need a cord to be made up. That may be 
the solution with this monitor. 

The computer that was zapped is back and I don't 
know what John Hamnei did to it since I received it by 
UPS yesterday and I finally got a lull in die fiantic fix up 
ordeals in our house so that I could test iL It now works A 
O.K Kkeildidbefore. The only visible chaise is the addi- 
tion of a slide switch to switch the Spsctrutn ROM in and 
oitt That is a relief to get that mi^nelic switch out of the 
way. I am now back with a keyboard that has better action 
than the other computer 1 was using. 

But the Spectrunl mode wiE not work with the 
LarKen/OLgerinter&ceatnuJied to the computer. 1 haven't 
[ned it with just one or the other. 

The only thing that I saw at the Dayton CompuCer- 
Fert in (he Qea mad:el area thai was not at a T/S 
table, was a TS-2Q6S for S20 and with (he vendor's 
pennisdon 1 got to take it to my table and test it In &ct I 
poinled out the morntorliut hod the Fest greetings running 
thai just could be seen fiom his table. Also with the com- 
puter as a package was a Ciaig portable cassetle recorder of 
an earlier vintage, Tliat.l haven't tested yet. The whole 
package included three cassettes, two were of T/S software 
but the third was a recording of music and some comedy 
deal &om radio I believe. But the entire package 7?as not 
worn so maybe it had not gotten much use. I don't know 
how many TS-2068 eompoterB that I now have. 

Ksith Watson was demoing on his l^>top (MSDOS) a 
TS-20SS emulato which he has almost gotten com- 
pletely programmed or so I understand. 

Swoger was there and he bought some 1/2 
ght worldng disk drives (5,25 40-tract DSDD) 
he may soon be using them in place of his single 
ack drives. He and his wife brought along a H 
" getting into the 



1 hadawanlhst, some of the stuff wasnt 
i get a good buy on punter ribbons 6om the 
n that I bought fiom last year. Don't ask m 




My eye operahon (ft*" ci 
since I can see with that eye but not clearly. 
However, it is best early in the day since as the 
day goes by the eye gets tired and suice the operated on 
eye is the dominate eye. But I can see progress in belter 
vision. But 12 weeks before it setfles in — that seems ages 
since this is the fifth day since the eye was unbandoged. 

Toan Kealy reported that Radio Shack fixed her M^- 
navox RGB momtor so it is like new. Cost was about 
in the repair busi- 



O £100, I Slink - Radio Shack 
ness and not only on thdr men 
taken my momtor to Radio Shack 



L 1 didnt at 



I went to the Summit City HamFest which is about 
twenty miles away and I got a Magnavox RGB monitor 
lhal looks like wlul I had go bad on me. except that this 
one is a 'Professional'' which is only a difference in the 
name Wortsgreatandfor$35,5oldidluckQuL 
1 leahze that this is short but 1 have gotten loo long winded 
in the post O/O^ 



T/S computing with a TSr2068 outfitted wiQi a LaiKen di 
interface. He was a firesh bit of enthusiasm and he has the 
making of a T/Ser since he scouted out a table that had 
some fiill hei^t Tendon TM100-2A drives for II 5D eadi 
and I went over with himto check on the drives He offered 
the dealer SI, 50 for the three dnves he had out. He got the 
three dnves, untested so he a nd Bo b get to do the leshng 
back in Chicago, pjjjjp Kwitkowski 

I have a disk drive power supply plus an interface rib- 
bon cable that I use to test disk drives and I had it along. 
Tlutmakes it so much easier to test drives at the Fest or at 
meetings. And of course 1 picked up a bunch of drives, 
wis see what they are like later 

ZXif Qlivc ABve! ( 



'Veicome, o/Vew <3member6 

Mort Binstock 94 

Arthur Gindin 94 



Daniel 


Chatiin 


8/94 


Fred 




7/94 


Jof&oy 


Kuhlmann 


7/94 


Lafe 


McCorUe 


9/94 


Mke 


Sicphens 


7/94 



As of October 3, 1994 we have a balance of 
S481.20 . 

Fall- 1994 
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Wea Brzozmvaki 



OrigmsUy published in SINCUS N 
vou this series with the 



"AH righr, comes the chorus; "what's an 
Interrupt and why should I caie?" I'll admit, rfs 
possible to lead s normal happy life even (f you've 
never liearO of an Interrupt 6ul in that case, you'll 
have missed something thats at least lots ol fuh and, 
at most very useful. 

This series of articles will try to give something tc 
everyone. Ttiose who despise technical details will be 
able to pick out some programs that can be enterec 
and immediately used, to give new power to ttieii 
computers. Beginning machine code programmers wil 
learn of a hidden bug In the system that can Oc 
weird things to their software. Advanced machine codt 
programmers will find a versatile tool that will allov 
them to do things they may riot have suspeclec 
possible. Those who like to build hardware will alst 
find a few interesting dicks. By the end of this firs 



you've disabled the Inl 

analogy. Your neightrar ^ 
unplugging your phone, s 
and rings your doortiell. V- 
window so you can't ignoi 
newsletter, and open the 



small program that 
a BASIC program, 
many level i 



rrupts 



build 0 



this 



if expehence ot various members, this 
out In topics. Each starts with simple 
ej^lanatlons and progresses into technical detail. It 
you find yourself In too deep, the water Oecomes 
shallow again at the start ot the next topic! 

A What is an Interrupt? 



You a 



Bt down the 
■ servicing a 



rrupt (NMl)- 

The TS-2066 has both maskable and non- 
maskable Interrupts actwated by pulling one of two 
pins on the expanskjn connector to ground. When this 
happens, the present value ot trie program counter 
goes on the stack, and the machine starts executing at 
some new location, where the Interrupt handler 
software Is, If It will make it easier to picture, It acts as 
though a CALL (machine code, but very much like a 
GOSUB) Instruction has been added right where the 
computer happens to be running code. In fact tiie 
Internjpt handler Is written as a subroutine that actually 
can be GALLed. Exactiy where In memory the Interrupt 
handler may be located will be dealt with later. 

The TS-2063 generates its own masltable 
Interrupt evary 1/60 second. This causes the 
keyboard to be scanned and the 3 byte system vanable 
FRAMES to be increased by one count. This variable 
can be used as a clock or timer and. in tact Is what the 
PAUSE Instrucbon uses to determine whether it has 
waited long enough. (Have you noticed that the 
number that follows PAUSE Is a count also In SExCeths 
a second?). This 60 Hertz Intermpl is also 
synchronized to the beginning ot each vkJeo frame on 

to divert this Interrupt so it can do some vmrk tor us on 
top of its normal duties. We'll demonstrate this in a 



nother 



lalogy. 



interesting that you absolutely cant be disturbed w^ 
reading them. Because oflhis. you unplug your phc 
before you start reading and plug it back when yOL 
done, if the world outside Bies to Intemjpt you, y 
wont know and wont respond. Durtng that tir 



2 Can't an Interrupt disrupt a program 
that is running? 
Absolutely. One place where our phone 
answenng analogy breaks down is in tfie fact that you 
remember having answered the phone, but tfie routine 
being Interrupted has no knowledge that It's been 
lempoianly set aside. This means that the Intemjpt 
handler software has to be carefully written so as not to 
hange anything unexpectedly. For example the first 



thing u 



0 PUSH a 



m 


Code FETCH cvcle operation 






M3 
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Into place before it Returns to the program that was 
Interaipted Therefore, even though the Interrupt 
handler may have temporarily changefl the registers, it 
leaves them exactly as it found them. 

3 What about programs wtiere the 
exact time required to execute a 
loop is critical? Won't an Interrupt 
change that timing? 

be disastrous. When such things are expecteO ( 
LOADing, SAVEing, BEEPing, LPRINTing are all 
examples) the maskable interrupt is disabled with the 
Dl machine code instruction. The non-maskable 
Intemjpt cannot Oe disabled, and could be qurto 
disnjptlve IT misused, it B normally rot used with the 
TS-2D6e, and 3 ROM bug generated by Sinclair and 
faithfully copied by TIMEX, makes rt nearly Impossible 
to use any way. Nent time, we'll investigate some 

The following experiments show liow things can 
go when unexpected Intenupts appear, or when 
necessary Interrupts fall to matenallze. I've mentioned 
that the TS-206a generates its own maskable Interrupt 
(from now on, we'll Just call It the Interrupt) every 
SKtietfi of a second. This can be turned off In 
hardware by setting bit 6 or I/O pott FFH (255). Its not 
quite Bie same as executing a Dl, but it has the same 
effect, and can be done from BASIC. 
TYPE in: 

10 OUT 255,64 
20 PAUSE 5 

If you RUN 20. the program nins In a (lash; 
PAUSE 5 doesn't take very Long after all, Hovvevef, It 
you just RUN, the computer is locked up unUI you shut 
off the machine. Line 10 shut off the Interrupts, (The 
analogy now is not so much like unplugging your 
phone as rt Is shutting down the phone companyl 
Fortunately, recent actions by the US Justice 
Department have prevented Hie analogy from seeming 
overly iJlzarre,) Remember the systems variable 
FRAMES B Jncremented every time an Intemjpt 
occurs, PAUSE 5 warts tor it to get incremented 5 
times. Unfortunately, with no intemjpts, FRAMES 
doesn't change and the computer sets out to prove 
that Its more patient than its omnerl 

For the case where we don't want Interrupts, 
those who own a TS-3040 PRINTER may type in the 
following: 

10 PRINT AT 10,10, liVES" 

20 RANDOMIZE USR 25E2 

30 STOP 

40 PRINT AT 10,10; -WES" 

50 RANDOMIZE USR 2563 
TTie ROM routine at 2563 contains the COPY 
command If you RUN this, you'll get a piece ol paper 
with my name on it. However, the TS-2040 printer is 
controlled by a precisely timed set of pulses. An 
Interrupt would cause some of these pulses to be losL 



ZXirQLive Alive! 



For this reason, the first Instmctksn in the COPY 
command is Dl which disables the Interrupt II we 
instead RUN 40, we will have skipped around the Dl 
instruction and the print sequence js disrupted 60 
times a second by unwanted Interrupts. Thia times my 
name comes out as a meaningless blur. I liked the first 

The moral to machine code pnigrammers s. no 
matter how tight ttie little loops In your programs, the 
computer is sneaking in 60 times a second unless you 
Dl first. Do that 01 Before entenng any critical timing 
loops and restore things later wrth El. Dont forgel that 
the keyboard wont be scanned and FRAMES won't be 
updated while your Dl Is active 

4 Where does the Interrupt handler 
have to be placed in memory? Can I 
put it where I want it, or add my own 
handler? 

You have a Little control, in some cases. The non- 
maskable Interrupt always starts at location 0066H. In 
the TS-206a, this s in the ROM. I mentioned a bug 
there that keeps us (rom nomially using this feature 
We'll discuss this next time along with a different 
hardware method to correct the bad byte using the 
TIMEX ROM 

The maskable Interrupt operates In 3 software 
selectable modes, MODE 0 causes the Interrupt to 
start executing at a locatkin defined solely by external 
hartivrare. We wont use it here but it is mentWned for 
completeness. MODE 1 causes the Interrupt to start 
executing at iocabon 003aH, TTils is how the TS-206a 
nomiatly operates, and the Interrupt handler s located 
there, Ttie TS-206fl Technfcal manual Section 5.3.1 
suggests a totally worthless method of intercepting the 
MODE 1 Interaipt; 1 consxler it worthless because it 
cant be used along witb BASIC. Lets be greedy and 

AROS'LROS Board with a change to the Interrupt 
handler, but this still requires one to build the board, 
lets demand a software only BASIC comparable 
technkiue. It turns out that one exists! 

Our ability to easily use the Interrupt lies in 
Intemjpt MODE 2. In (t the most signmcant byte of an 
address is kept in the Z-aO's "I" register. The least 
significant byte is read from the data bus, 
IMPORTANT: users of Spectnim Emulators should 
note that Real Spactrums put a different value on the 
data bus FFH (255) than do TS-206B'S (I've detected 
OF, 2F, 3F and OE so far, with evidence that there may 
be others). For this reason, certain Spectrum software 
that uses Interrupt MODE 2 won't work on a TS-206S, 
even with an emulator. It appears that putting pull-up 
resotors In the data bus flies this problem. (Only bit Z 
already has a pull-up resistor probably used by code 
at locatkin OBFFH (3071) in the EXROM, tor detecting 
whether addiBonal memory elpansKjn banks are 
present This will be the subject of another artkjie, but 
Its worm pointing out here to ojplain why only 7, not a, 
resistors are needed to enhance Spectrum emulators ) 
"9"^ ~ " F^1994 



fnternipt handler to work even without pull-up 

bus. We even want to toterate varlsBle values on the 
data bus. Fortunately, tliere's a renegade Spectrum 
adtl-on loysticK that does |ust such a thing duhng 
Intemjpta. This is fortunate for us, because n caused 
our British tnends to solve Bie proClem tor us. 

One thing I haven't mertioned is that the address 
assembled from Ifie "T" register and tfie data bus is 
NOT the adOress ot the Intemipt hanQlerl It B the 
ADDRESS OF THE ADDRESS ot the Interrupt 
handler. Although this makes it a bit more ditfioLlt to 
i MODE 2, (t lets us put the handler 



a program is running. In designing our Interrupt code, 
we'll borrow rather heavily trom ttie solution proposed 
by Tom Webb, in Advanced Spectrum Machine 
Languages, Meltraurne House. If we put FEH (254) In 
the T register but don't know what will appear on the 
data bus the machine will get the address of the 
Intemipt handler from somewhere between locations 
FEOOH (6S24) and FFOOH (65280). If vre till this 257 
Dyte block with FDH's (253), then the address ot ttie 
Interrupt handler will I always be FDH FDHI T^ls is 3 
bytes before the block of FD's, and is just long enough 
for a JP instruction to the real Interrupt handler Doing 
ttiis, our software only fw for the hardware problem 
lakes up only 260 bytes of memory, and it's all in one 
continuous blockl We have 255 bylea of memoiv 
available above the FD block and it would be most 
convenient to locate our Interrupt handler there. We'll 
end the handler with a JP to the ROM Interrjpt 
handler, so that the keyboard will still be scanned, as 
usual. {Being lazy as well as greedy, we'd rather not 
do tnat ourselves I) 

5 Can we do something useful with 
this handler? 
There's nothing wrong with Oeing practical, so 
why not? There are a number of Spectrum programs 
that u3e MODE 2 to actually add new commands to 
BASIC. The following program will gr^ a much 
simpler, but disBncOy related enample by adding a new 
function to the TS-206a. As long as the Intemjpl is 
enabled, you can immediately COPY the screen to the 
printer by simultaneously pressing SYMBOL SHIFT 



and BREAK, This can even be done while a program 
Iti nen 1M2 Dtmonstratiort pToqi- 

REM Causes a Copy-Screen Wh 
ioBKEAK and SYMBOL-SHIFT are pre 

30 CLEAR &S020 

40 FOR j=65i;i24 TD 652B0i POKE 
j,Z33: NEXT j 

■Si-i POKE E.S021.1351 POKE E30.i2, 
a: POKE 65023.255 

(LO FDR J=6S2S1 Tn 6S3l4i READ 
k: F'OKE j,k! NEXT j 

70 DATA 62, 334, 237. 71 ■ 237. 54, 2 
Ol ,243. 197,213,229,62. 127.21'S,2S 
4,246.22^.254.252,32.6. 243. S, 192 
,205. 5, IOt 223,209, 1 93 , 24 1 , 1 95 , 3fi 
.O 

SO RANDOMIZE USR S52BI 
IS running, and even in the middle of a PRINT 
statement. When the copy is done, the program will 
continue, completely oblivkius to the fact that ffs been 
Interrupted The printout will include the edit line 

Certain basic commands disable the internjpt 
During such intenrals, this copy-screen function won't 
work. These commands are (LOAD, SAVE, VERIFY, 
MERGE, COPY, LLIST, LPRim' and BEEP). Soma 
com mere ol machine code programs also disable the 
Interrupt. Add the following to your own BASIC 
prcigram (enact line numbers aren't Important, as long 
as you get the lines in the tight order.) Make sure your 
program executes it once; more times won't hurt, but 
they won't help, and take a few seconds to run. Once 
this is done, the copy-screen command b active, and 
will remain so, even it you STOP the program and 
LOAD In a new one. 

The NEW command shuts off the Interrupt mode, 
with only the RANDOMIZE USR 65231. 

We'll save a discussion of the program for next 
time, and we'll discuss the problems of relocating it, 
and how to modify it to print only part of the screen. 
Until then, you mignt get some enlightenment 
n by taking rt apart, la see how it 
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Richard Jflcn mentioiied Ihis topic and 1 finally saw 
the displays in a store. The batteries are RAYOVAC 
RENEWAL REUSABLE ALKALINE. WMe it lias been 
mentiDned tiiat life can be moie than 25 recharges even at 
twenty five it is qinte a savings if you use a lot of battenes. 
Off hand 1 don't know how many liatleries 



It I suspect 4 AA ci 



with tl 



recharged and is waiOng for use let us take a look ai how 
much diUerence there is in pncet. The regular alkaline are 
B/S4.79 and for 50 sets of batteries it would cost 25 X %i.T) 
or 1119 73. But with rechaigeable alkaline batteries the 
ehaner is il9.00 plus the batteries are 4/5.57 so a set for 
fifty uses of battenes is S30.94 or jusl a shade over one 
fourth the cost of none rccharB™^ battenes. The 
rcohaigeabie batteries have a shelf life of 5 years whether 
new or recharned. The hteramre compares the recharaeable 
0 1994 



with Ni-Cad wkch according to the lileiatiire loose 1% of 
theii power each day while waitine for use. I was surprised 
that lliey did not compare Ihe costs of the rechaigeable to 
that of the reguiat ajtaline which is what 1 did. I believe 
that any battery appliance used should be considered as a 
prime user of the recha^eable alkaline batteries. They are 
available in AAA, AA, C and D cells but not the 9 voll 
batleiy. The charger listed atiove is only tor the AAA and 
the AA cells. The one that will chaige all the rechargeable 
alfcahne batlenes is, I think, about S3O.00 Of course the 
cost of the laigor battenas goes up. Another factor is that 
there is not the dangeis to environment smoe the 
rechargeable do not have oadmiuin in then and starling 
next year no mercury. Currendy they are ''9,975% ftee of 
mercury. The AAA and the AA batteries charge in 3 to 5 
hours and the others charge overnight. 

1 called dieir BOO number and got some further 
information in that the baltenes suwive best if they are not 
fuUy discharged before rccha^ing. Unlike Ni-Cads they 
work besl if Ihey are recharged often. As tar as ou^iu, the 

iunp-hours but not at what load on the battery. But if the D 
cell was connnually fiily discharged then ai the end of 25 
cycles the amp-hours would drop to 12. But 1 was told that 
the batteries were not like Ni-Cad oi regular alkaline and 



According to the literature that I received short depth 
of discharge cycles wiU yield over 100 cycles of use. But 
each time they are used the usefiil capacity of the battery 
will lessen In deep discharge of the batteries will lesull in 
after 25 cycles a battery that will end up with a rapacity of 



mpies die battenes voltage and 
then gives the battery a jolt of 
charge and then samples the 
voltage and docs that 120 
times 3 second until the 
battery voit^ is at 1,65 volts. 
Then if the battery is fiiUy 
charged it does not dam^ 
the tiatlery to leave it on the 




:. Once charged ih 



■e first used it would 



take an awareness ol 



Looking at the specs for AA size it shows a load of 
3.9 ohms (flashlight) drawing 308 MA at 1.2V and a 
battery decline to 1 .OV in 3.9 hours in continuous duty, 0/0 



Adjust X>ATA.SI»ACE Please 



it there since MINERVA & 



So, I was reading through the March/Apnl NITE- 
TIMES NEWS and there was a comment that 
John Oonaidson had brought a beta-version of 
the new QLAMBer piogtatn to the March meeting; 
but, It had received an "unfavorable review" from 
John according to Larry Sautet "because ot a bug 
caused by incorrect operating system compatibility." 
HMMMmmm. Just when you think it's safe to go 
into the v^ater - GLUG (or, should I say 
■'GULAG'7!7). 



I thought, "Okay, I 
though I'm pretty sute 



^arly version 
□gram he received, 
cated that it was a 
in fact, it might have 
■t access 'page 2'." I 




Having developed/compiled (T'-'RBO 2. 00) 
QUWIBer with a GOLD CARD and MINERVA 1 ,82, I 
figured it should be compatible with just about 



n 2uD01 with a plain-Jane 
.h only 12eK and a TK2_donglB on the 
ick. Again, no problem. 

Then I ran the GOLD CARD v^ith MINERVA 1.97 
id C-R-A-S-H. 

) much for compatibility with evetythingi Well, 
ick to the sall-minesi 
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Now, I'm thinking, "As far as I know, Hiis setup 
aesn't exisi within CATUG: but, what happened with 
IB GOLD CARD?" 

Well, six hours later. I finally concluded that the 
to re-compile the program using 
of OBJECT DATA that [he 
(grabs) The result is 
i), Ihough some mrght think of it 
as QLAMBer_MAX(inius)l 

QLAM8er_min allocates a whopping 64K of 
OBJECT DATASPACE lo the program and is only 
necessary if you expenenoe a program crash imme- 
diately after the program displays the flies on the 



cable) by simply pressing a [shift] + [cursor] key 
combination. If you have more than 76 files in a 
single directory, then simply press the down arrow 



program 
QLAMBer, 



difficulties w 
re -com pi ling 



i compiling with TURBO and are having 
Ih IVIINERVA 1 97 (or, higher?), then try 
with a greater DATASPACE — '■— 



QLAMBer 




Out-of-town readers of the NITE-TIMES NEWS 
may be wondering what the QLAMBer 
program is that John Donaldson "demo 
[-nstrat/-lish)ed" at the March 19, 1993 CATUG 
meeting. 

QLM^Bef Is intended to be the successor 
program to OLUSTer, though new features such as 
sub-DIRectory access and removal have now been 
implemented in QLUSTer. 

QLAMBer — QL(utilities)_A_M(oving]_ 
B(ox)/e(nhanced)r(elea5e) — operates much the 
same as QLUSTer except that a_moving_box now 
selects the file instead of a single_key 

As with QLUSTer, six SuperTOOLKIT2 
keywords are accessed [WCOPY, WDELete, 
SPooL, RENAME/WREName, WSTATus] 
TK2_EXTensions (on most disk interfaces) are the 
only extra code needed to run the program. 

Because QLAMBer succeeds QLUSTer, the 
screen is similar.A screen page is "shifted" [if appli- 



g the [ConTRoL] key 



W2_ to flp2^ mdvl. 
il_toflp1_; and, sc 
Sub-DI Rectories 



ith a [shift] hey 
either the left or 
nt typo of device 
(that IS, from flp2_ to ram2_; 



D flpl_. 



3 flRl_; 



jn the [ 
RETum to the 



i appended wi 
SELECT_DEVICE is used t 
main directory. 

Filenames longer than 32 characters are NOT 
recognced by the ptogiam. 

QLAMBer requires SuperTOOLKIT coding 
installed via ROM (or, RAM) prior to LOADing. 

QLAMBer easily multi-TASKs using either the 
ORAM environment or within TASKMASTER. 

QLAMBer IS available as an "Issue Disk" from 
UPDATE! 



I IV F O U M A T I <> IV S IJ P l£ U H I U II W A Y 
CoMlHlJNlCATIOIVS ' MODEMS 101 



Computers use biiuuy codts of "ON" bit which has a 
value of 1 and "OFF' bit whioh has a value of 0 for 
sending infomiation across stioit distances to 5enal 
peripherals such as seriaJ printers and modems. 

Computeis voltages from 5 to 1 5 volts for an "ON" 
bit and ftom -5 lo -15 volts for on -QfF' bit. But to send 
infbimation over the telephone lines^ computers need to 
modulate this digital intbimatioTi into analog format the 
telephones use; in oilier words convert it into vannblo pitch 



sound mslead of beeps, then dtmodulatt it 
so that ttie receiving computer can undeistand it Hence, 
the device that does this lakes its name from MOdulate 
DEModulale => MODEM. 

Modems communicaie one bit at a time usmg senai 
transfer The standard serial Iranstei uses 9 wires of which 
only two wnes actually a 
transfer process and pro 
stabcs and interference. 



signal ground, to prevei 
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Your commumcanon software's dial command 
nansinjLs a signal ATDT (ATtenlion: Dial Tonel followed 
by a phone number lo your modnn which goes odf-hook - 
picks-up Ihf phone so to speak - and dials oul usmg 
DTMF (lone) as opposed to pulse dialing in Ihis case. 
When the modem on the olhei end receives a roig. u sends 
a signei Rl (Ring Indicaiorl lo die software telling il to 
issue a command to pick up the phone. When the remote 
modem picks up the phone, your modem sends out a 
hailing tone and the remote modem responds with a 
higher pitch tone. The modems then anchiinge infoimabon 
(cacklel about how to transfer duta in a handshake, ir" 



where the packet begins and ends. The 1 lefers to th^ 
number of stop bits in the packet 

Data packets somenmes conlam a special parity b' 
diat the modem use for basic enoi cheeking. Parity can b 
5cl to Odd. Even or None, When panly is Even th 
iransmittine system sums up the Os and Is and gives th 
parity bit a value oflor 0. whichever makes li- — ' " 



(BAUD - bits pe 



nd), type of tn 
sellings |SNI) lo detemii 
yslems will exchange. H 
I descnhe this exchange. 



a packet IS a group of bits that 



■ (ASCII. ; 



If th 



!5 that the hansmitted da 



When a 

computer's software sends an ATH (Attention: Hang) 
command loiB modem uisuucting It to goon-hook, hang- 
up. Or when the other modem loses the data signal earner 
{DCDl it also hangs up. 

DTR <^ Data Terminal Ready 
DCD <-> Data Carrier Detect 
DSR <-* Data Set Ready 
ATA tr* ATlention: Answer 
ATO «-> ATtentioii: (go) On-line 



Complex ASCII Rotation 



Having been a Unix system administrator, I know 
how mail can bounce and be sent to the 
■Postmaster" for resolution. As ■Postmaster' 1 
read other persona mail to figure out where it was 
suKKJsed to go, 1 like to tdl people that e-mail is about as 
private as a post card. You dont wiila very private stuff on 
a post card, so dont do it with e-maiL 

Another general rule of e-mail is not lo write anything 
m a mail message that you would not hke to see on the 
fionl page of your local newspaper. 

1 got to thinking about usu^ encryprion for e-mail ( 
encryptionisahottopicthese days). But, 1 did not wont to 
go the extremes of using Public-Key encryprion or DES. 
Since the whole idea is to make your mail unreadable to 
the general perusaU a lairly simple algorithm would worit. I 
also wanted somethmg that could be very easy to poit and 
was not dependent on any computer platfomi. So. the 
whole scheme had lo rely heavily on the password the user 



password the longer the array. You could make the 
program do simple rotation with a one character password. 

Once the anay is created, the progiam goes through 
the inpttt file, usmg the rotation array to rotate a number of 
characters. Hie program will cycle throu^ the rotation 
array many times (like a circular queue) until it reaches the 
and of the input file. 'HiB output file has the general look of 
the mput file (newlines are not touched), but the words are 
now meoningiess. 

This encryption is not unbreakable, but to 99% of the 
population it is unreadable. Someone would have to be 
pretty determined lo tiy to unencrypt it. 

Since this was a fairly simple program lo write, 1 
wrote a version in SuperBasio and C. ^Tien I get my 
FORTRAN compiler up and ruiuung. Ill hy to port it lo 
FORTRAN . Then HI try Pascal to try out Computer One 



ok: 



iw to the details. What this program 
MS is more than just simple rotation of 
e characters. Simple rotation is just 
number lo all characters. If you rotated 
Komes C. B becomes D, etc. Way too sunple. 
1 il up, a rotation array is made oul of the 
I-or each letter of the password, a MOD 7 is 
the results put into the array. The longer the 
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U- THEN cemF 
CURS (cenp) ; 



cay[toi:_maE)t1l 



Complex ASCII Rotation 

Ttat pro gran i iakes as input a passwoid and an ASCII 
file. FTom die passwoid a nrtHtian queue is derivci nien 
ttie incoming file is procesaed using the rotalion queue to 
lolate each chaiaclei diSeiently then those to its left and 
right. The end festilt is an output file with the rotated taxi 
TTie piogram also leveises the process and will produce the 
original text out of the rotated Sle. 



fdl - open_fLl 
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Brokan LINK 



The folding of the SINC-LK^IK. the end of 
the Best of the Bosl Sinclair nc^vtlctlcr era, leaves 
a lai^e gap in the Sinclair communiiy. For more 
than twelve years. 3INC-LINK provided us with 
top-notch articles and programs on all of the 
Sinclair computers — vcrv thorou^ with help 
available on \\hal oils yuu. 

Ueorge Chambers, Hugh Howie and Jeff 
Taylor were the nucleus ot Ihe Nevreietter. 
George, the most prohfic. Bob Mitchell, Larry 
Crawtord. Hugh Howie and very many tnore. 



I can appreciate how publishing a newsletter 
can become a chore aAer so many years 
especially when articles become scarce. Although 
I enjoy woiiiing on the Newsletter, I do spend 
some 40 hour^ leaming Desk Top PubHshii^ 
editing, spell-checking, foimatling, pcindng and so 
on, and then somc^ for af&dng labels. stufBng 
envelopes, stamps etc, 

■ Any of you jhW MSDOS? " 
Geoigc, you've probably discovered thai 
MSDOS is still archaic by Sinclair standards 
although it seems that the end is near for it after 
Chic^o (Windows 95) takes over in 95. ll is 
clunky and not user triendly with liniitatians and 
intimidalion; no true multitasking a la QL. 
WbdowE software, caimed programs I don't dare 
disturb, have improved greatly lo being more 
intuitive and user iriendly in the last 12 months; 

EXECUTTVZ OFFICZBSi 

PHEa iPEKTi 
TREUURBti 
SCCRETUrfi 
ACTIvmtSi 
OL CO KTHCT i 

MEHSurmi 
LIAISON omcmi 

I Out-of-toHn n»»b* 
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Fronj the edtlor 

the leaming curve became very short for the 
initiated but with a penalty of more memory 
requirements both for RAM (8 Megs.) and disk 
space. It is too early lo go inio Multimedia unless 
you know your DMA's, IRQ's and I/O addresses. 
If you are finicky like myself, you would still like 
lo write your own TS-2068 programs and have 
Ihem run jusi the way you like, unless you are 
going into Visual BASIC or €-'■+ programming. 
Good luck, bon chance to all. 

Well miss that LINK 




TORONTO TIMEV. SINCLAIR 
USERS CLUB 



( Mm CCKIE Alt) 
Itras B8UMB1UJ (331-974»> 
BILL LXMOH ( 444-8773 ] 
SBORSE aOHBEitB ( 731-7S39 ) 
LOU LUUaiERE C 820-3739 1 

HUSH Hons ( fi34-4»2» ) (DIE ION MBA CGCE 905 
JZFT TkYLOR f 144-as«3 ) 
GBORaZ CHMOStS. 14 HICHCME CCURT. 
1 SCMBOROUOH. OHTMIO HIK 3Y1 

{ 4l«-731-755» ) 
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,^s (jeoige puts n; "We have become long m 
ihe loolh and, a! least for my part. ! viant to 
mane onto other things. " — a state-of-the-an 
486. He will slill be available for advice on 
problems we may encounter. "[ shall be 
maintaimng my TS-2068 computer system for 



Z-SIO RS-232 Serial Interface 



The PuqioK oC this Bidcle Is lo show ho\ 
with the addition of fcw inexpenaive a 
WC-2050 (TS-2050> modem boaid ini 
purpose RS-232 seiial Interiace. You can ao 
appropriate mtxJem snd software, speeds up lo bin not 
exceeding 9600 BAUD for lesa ttun S40 LaiKen MsiCam 
provides the software for 1200 BAUD and Figure 6 
provides the elements for software that you can write. You 
can slill God some of Ibeae airpiua boards; (try RMG and 
Medianicd Affinity or check the FOR SALE ads in this 
iijuo) or, convert that eara modem thil you mi^ have 
Thia is not a begimier'a project. Sdilai 

BLOCK DIAGRAM 

Figure 2 shows a block diagram of the modem 
bosni The address decoding, crystal oscillator, fiequency 
divider and 8251 Miiil I/O. and power lupr^ pmtions 
provide nesily sU we need for an KS-232 into^ce. As s 
coTDpielc modsn. the uiput and output aerial data available 
at the pimits roariced A and B. would be ranncoed to the 
modem's analog drcuiny and tnnalated bOween tone 
frequencies and voltage levels. For an RS-232 into&ee we 
need to redirect these signals to DC vdiage ievd 
tranalators. 

RS-232 PARTS 

look St Figure 3. It ^ws a schanalic of 
32 adapter drcuh. The parts list ia 



ie boanj is worKing. Of cc 
oes worK, the digital portioi 



boards, 74C0D pin 1 1, should be connected to MC144i2 
pin 12 while 74CO0 pin 12, should be connected to the 
S251 pin 23, Tuese connections are reversed on some of 



CONSTRUCTION HINTS 

The RS-232 adapter board requires 9 signals flum the 
modem board. 
OUTPUT SIGNALS;- RTS. TX, DTR 
INPUT SIGNALS:- RX, CTS, DSR 
POWER SIGNALS:- GROUND, +5 Volts, +9 Volts 
Eight of these signajs are available at the pins of the 
8251 aerial VO chip. The only signal not present on the 
chip is the -fS volt power, which can be picked up on one 
side of the modem's DATA Light Emitting Diode (LED). 
Our prototype board (shown in Figure 1 ), takes advantage 
of this and uses a pin-and-socfcet anangemcnt to make the 
a connections at the IC First a 2S-trin IC sodtet-is soldered 
on top of the 8251. Then pini are soldered onto the 
RS-232 PC Board so thai the board can plug in. right on 
lop of the IC. The lunih signal rtepiired is made by 

the RS-232 board ssd the 

■« Volt p 

LED is. The positive side of 
this T .Fn is the lead closest 
to the comer of the modem 




bi our prototype 
a 9-Pin Male Atari Joystick stjlt 
RS-232 output, but you can directly wire in i cable or 
another choice of connector 

INSTALLATION PROCEDURE 

Baforo installing tfis RS-232 adapter board, bs 
sure you have a working moilem boanJ in front of 
you. It is not important that the modem's analog 
section be working bs long as the dlQital portion of 



8251 chip. These signals 



h RX. The software driver for die modem is 
igure 6 Under this tea arrangement, whatever 
ut will be wrapped around and recdved back. 



To PRINT? 



r not to LPRINT? — That is the Question 

byihehte Jiltl Brezdna 



Each new book 1 have bought on the TS2068 has taughl 
me quite a bit about piograinmuig on the computer. 
The things I have learned lately about the keywoid PRJNT 
ire quite interesting 

The latest book I purchased, "Introduchon to 2068 
Machine Language" by Dr. Lloyd Dreger, explained quite a 
bit aboul it Many times I have enleied programs with the 
command "PRINTM;" or the command "PRD>iT SI;". 1 
found thai the cotnmand would cause whatever followed it 
(a siring or numbersl to be printed to the bottom two Imes 
on the screen. However, in order for that infbimation to 
remain on the screen, one has to provide some means lo 
prevent an error statement or INPLTT from appearing there. 
That can be done by a PAUSE or by following it with 
along FOR - NEXT loop. All ttie PRINT B commands are 
to be followed by a semicolon Dr Dregei's book mfoims 
me that "PRINT #2;' will PRJNT to the upper screen which 
is the same thing thit PRINT also does. The next PRINT 
command "PRINT #3;" will send ttie pravting to the printer. 
This wiD be either the 2040 printer or a M si^e printer as 
long as you have the printer dnver LOADed and iiuliaUzed 

IE there a PRINT Ml Yes, I have found it used by the 
'ZTALKER". [andlXDOS] It is the means by which 
wonds are entered to make the "ZTALKER" talk. However, 
sortK words do not soimd right if spelled noimaily, so you 
might have to misspdl ttiem to get the "ZTALKER" to 
sotmd I have not seen anything about using anything 
above N4 tn Aete PRINT statements in the above marmer. 1 
have seen them used in 
another manner irtiioh 
1 will explain later on. 

An inleresUr^ thing 
aboul this PRINT 1/3 
setup is that, you can 
also enter LIST #3 and 
it will LIST lo the 
printer. Another thing 
you can do is with the I 
LPRINT and LLIST j 
commands. LPRINTff2 
and LLIST ft2 will go 
to the screen instead of 
the printer. 

A number of yeais ' 
/Aago. 1 saw an anicle on one of the uses of the OPEN # 
command TTiis was originally intended for use with disks, 
however, it can also be used for printit^ without a disk 
system. The maimer m which li was used was to enter 
"OPEN ft2". The TS2063 will not la you enter "OPEN MT 
alone but it will id you enler "CLOSIi UT by itself. To enter 

the only punctuation mark that works) and one of the 
following letleis m quotation marks: "S" for the upper part 
of the screen "K" for the lower part of the screen |with 



something like PAUSE to keep the PRINT on the screen! 
"P" for pjinting to Uie printer. This will cause anythmg m a 

The most usefiil wav of ENTCRing this command is. 
"OPEN )(2."P" hSa ENTERing this command, 
whether m immediate mode or in a program, everything in 
the program that is m a PRINT statement wdi go to the 

The simplest way of redirecting the PRINT to the screen is 
to enter "CLOSE S3" 1 have seen one artcle that said lo 
enter "OPEN «2."S", but, that to me is a waste of 
keystrokes and it still leaves the chanjiei open 
I have found that the only channel thai work^ that way is 
channel2 You can use any one of the other 15 channels to 
send PRINT statements to the printer, but you must follow 
tliem with the command: "PRINT ftchannel you are u.i- 
In^;" folowed by what you want printed. An example of 
this is as follows: - 
10 OPEN #5,"P" 

20 PRINT #5: "Mary had a little lamb" 

30 CLOSE #5 
A while back I found a litde program (I believe it 
was in TS HORIZONS) that works like a simple 
word processor. The ori^nal program was written as 
follows: - 

10 INPUT AT 2 1.0; AT 0,0; LINE AS 
20 LPRJNT AS 
30 GO TO 10 

What happens 
■^^^ with this ntrjtTTim 



Iter letters they 
c prmled to the 
p of the screen 



AliUDst everything 
works as normal except the down arrow. It is the 
BREAK key for this program. You can even use the 
CAPS LOCK for this program. You can enter 
graphics loo. When you key the ENTER key, what 
is on the screen is printed to the printer. The screen 
would then be erased. 

Of couise, a full 5i?ed printei wiU not PRINT the 
graphics. You can also use the ENTER key for a 
Linefeed. For a full sized printer, you will have to have 
your printer driver LOADed m and mitialii^d. 

Fall 1994 



Place your ads here, it is free! 

Mall to: A. KAHALE 335 W NEWPORT RD HOFFMAN ESTATES IL 60195-3106 



SPECTRUM for your 2058 

If you siE a LmKen LK-DOS omun and would lilu lo nm 
SPECTRUM piDgiBiiu on youi synem. we wiU supply a Vl 
EPKOM. lodut Old 74HCT37 for in vHcii incbuleg sMpidng and 

W« ^lall Dol be tHponaible foe your iiuUll job. AERCO owncii 
rusd only the EPROM fbi 5 1 0 fbrwirded lo LsitCcn. 
3b SwojtBT AddrcBB onp^ 1 



747 3fHgl^ ^umtkiot 

lika 10 fly. the 747 Flighl SiinuMor for SFECT 



So yo-a lika lo fly. Ihi 



at Motorola wilh Bob. 
.Mdieag on 2 



PRh Chips 



Programmable Airay Logic chips are available tor 
some Timex and QL's from:- 

NAZIR PASHTOON 
NAP_Ware 
940 BEAU DR APT 204 
DES PLAINES IL 60016-5876 
PhQne(eve.) 70S 439-1679 



A Strategic generic War ^ame 

for the 2068 
ZXir QLive Alivcl 



^ Completely in &st moohine code. Gumes can be SAVEd 
andCONTINUEd. 

^ Available on l^e. or disk, AERCO, Oliger. Game and map 
SAVES in BASIC allows conversion lo yout system. Price 
S19,95 + S3,30 S&H, 

Order from:- or 
LLOYD DREGER SMUG 
2461S. 79THST BOX 101 

WEST ALLIS Wl 53219 BUTLER Wl 53007 



The John OUger Co. 

11601 WidbeyDr. 
Cumberland IN 46229 
The John Oliger Floppy Disk System 

FOR THE TS-2068 
DISK BOARDS "A" * "B" 
DISKWORKS 
EXPANSION BOARD 
2068 User Cartridge 
1068 EFROM Programmer 
2068 ParaJlel Printer Port 
2068/SPECTRUM Joystick Port 
DFh Mapped Universal I/O Port board 
Vpp Power Supply 
User Manual only : S5 .00 (Read before you buy) 

Fall 1994 



FOR SALE Print Factory on disk fm ih= 1 

TS-206S LarKen and Oligsf. S5 for those who own Ihe tape i 
version Those who order il long ago and never leceived il, I 
pleas! contact me. you should g^t what you ordered 

FRANK DAVIS ! 
UPDATE! Magazine i 
POaOX 1095 
PERU IN 46970 



Service For America's 

Favorile Home Computers 
And Their Accessories 

SINCLAIR 

TIMEX .4DAM ATARI 
IBM OSBORNE TI 

COMMODORE 
BUY SELL TRADE UPGRADE 

Wriic for prices SASE apprsciaied 

COMPUTER CLASSICS 

RR 1 BOX 117 
CABOOL MO 65689 
Phone 417 469-4571 



MIRACLE 512K EXPANDERAM $60 
TRUMP FLP/RAM S35 
TRLIMP2 DISK CARD {0)K I/O $60 
ALL THREE FOR S120 
Includes a copy of Qlusler. QLuMsi and QLamber. 



)pUVTYPl4°j 



914 RIO VISTA CIR SW '■ - 'l-S-' -I I I 
ALBUQUERQUE NM 87105 
(505) 843-6414 

PROFILE -ZX-81 (tic-lac4oe) 
ZX-TEXP" - Word ProcosBor 
ZX'CALC • Spread Sheet 

Business Software 

Cycle Accounting Financial Report Genarstoi 
ZX-CALENDAR - Time Management 

ZX-81 TS-iOOO TS-1500 
TS-2068 
Albert F. Rodriguez 
ZXirQLive Alive! 



A.F.R. Software's 

1605 PENNSYLVANIA AVE 204 
MIAMI BEACH FL 33139 

305 531-6464 



Make David an Offer 

ZX-81 TS-1000 TS-2068 

Hardware Kits 
Real Time Clock I/O Controller 
RS-232 Centronics |;f 16K& 

64K RAM 300 BAUD Modem 

A-D Converter (assembled) 

BYTE-BACK INC 

536 LONG TER 
LEESVILLE SC 29070 



TS-1000/ZX-81/TS-1500 Software by 
TIMEX Orbyte Canaan 
Reston Quicksliva 

also for 

TS-2068/Spectrum and QL 
T/S Books 
Hardware for ZX-8I/TS-1000 
TBI Computer Products 

2405 GLENDALE BLVD STE208 

LOS ANGLES CA 9O039 
24 Hr. Order line: 213 669-1418 

FOR SALE: Complete TS-1000, TS-20*) pnnier ui iheii 
origmal bojtes and three rolls t>f thcntial paper. Mmt conrttion 
For S35 Prslupping 

Complete Alan system, 300XL compmer, pnnter, modem, 
softirare and books Mmt conditioiL S95 P/shipping 

ROBERT CURNUTT 

10400 TRUXroNRD 
ADELPH1 MD 20783 



f R e e p I e ; 

! land wani to prated your cable 6oin wear here is a 
\ have some plasdc pioleclors lhal are 3.5 inches long 
I them) and some thai are 2.75 inches long, Tliey are easy 
I to ienglhif necessary rheproiectoraresuchthallheywi 



